Ergosterol 1, peroxyergosterol 2, ergosta-4,6,8(14), 22-tetraen-3-one 3 and 24-ethyl-cholesta-4-ene-3-one 4 were isolated from the cultures of a fungus Geotrichum sp. obtained from a marine sediment. It was established that no other sterols were present in the extract. Their structures were elucidated by spectroscopic methods.
INTRODUCTION
Marine microorganisms have recently gained attention as important sources of chemically interesting and biologically active secondary metabolites for the development of new pharmaceutical agents. In particular, marine-derived fungi have shown great potential as suggested by the diversity of secondary metabolites, including many that have novel carbon skeletons 1 . Although most metabolites from marine fungi are closely related to constituent of their terrestrial relatives. Based on these findings and literature survey, we believed that marine fungi are rapidly becoming recognized as potentially useful sources of compound with biomedical interest.
As part of our studies on secondary metabolites from marine organisms 2 from the Chilean coast, we have investigated the chemical constituents obtained from fermentation of a facultative marine fungus strain 2S21. This fungus belongs to the genus Geotrichum, Arthrosporae Order, Deuteromycetes Class, Eumycotas group. It was isolated from a marine sediment collected at a depth of ca. 88 m off in Concepción Bay, VIII Región, Chile. Geotrichum is a yeast-like fungus, found worldwide in soil, water, air, and sewage, as well as in plants, cereals, and dairy products 3 , whose primary mode of reproduction is the formation of arthrospores. This paper describes the isolation and structure elucidation of four steroids: ergosterol 1, peroxyergosterol 2, ergosta-4,6,8 (14) , 22-tetraen-3-one 3 and 24-ethyl-cholesta-4-ene-3-one 4.
EXPERIMENTAL
General: Melting points were determined on a Kofler hot-stage apparatus and are uncorrected. IR spectra were recorded on a Nicolet Impact 420 spectrophotometer. Fungal material and fermentation.-The strain of Geotrichum sp. was obtained from a cultive of a marine sediment collected using a surface-deployed sediment grab, at a depth of ca. 88 m off Concepción Bay, VIII Región, Chile. A voucher specimen (Nº05/Geotrichum) is deposited at the laboratory of marine natural products, Facultad de Ciencias, U. de Chile. The colour mycelium is cream and changing to brown at mature, without apparent fructification in the solid medium cultive and with a relatively fast grown. When observing the mycelium by optical microscope, we can see morphologic differences of their hyphae, for instance, we can see the presence of thin hyphae with reproductive structures like chlamidospores and also cenocitic bulky hyphae with the presence of artrospores and chlamidospores. Both hyphae are hyalines in sterile distilled water, and with floxine they are dyed to red. The chlamidospores are extended, of several size but at the moment of the maturity reaches a length of 4 to 5 μm by 2 -2.5 wide , with thick walls and the presence of vacuoles or substances of reserve in the poles, and like the hyphae they are hialinic in distilled water. The arthrospores are also hialinic in water. Blastoconidia production is not found.
Culture Conditions.-The initial culture (50mL) was grown in Czapek (glucose free) media made with filtered Valparaíso bay seawater-based media adjusted to pH 7.3 with shaking (150 rpm) for 21 days at room temperature (25 ºC).This initial culture was sprayed over the solid substrate using 250 g of rice imbibed with a Czapek medium containing of 5% sucrose, 0.1% yeast extract, 0.05% KH 2 PO 4 , 0.2% NaNO 3 , 0.05% MgSO 4 7H 2 O and 0.001% FeSO 4 7H 2 O adjusted to pH 7.0 contained in 2 sterilized culture bottle (1L), and incubated at 25ºC under 12 h light/12 h dark conditions for 5 weeks. The fermentation mixture was broken up with a spatula and extracted twice with EtOAc (2 x 500 mL). The combined EtOAc solution was filtered and evaporated to afford a crude extract (800 mg).
Extraction and Isolation. -The crude extract was fractionated on a Sephadex LH-20 column (Length 75.0 cm, internal diameter 5.0 cm) using a 6:2:1 hexane/CH 2 Cl 2 /MeOH solvent system to afford 70 fractions (125 mL each). Fractions with similar TLC profile were combined and reduced to 10 fractions (A -J). Each one was rechromatographed on silica gel column (200-300 mesh) with a gradient solvent system from petroleum ether/EtOAc to 100% EtOAc. The fractions were monitored by TLC. Eluates obtained from fractions C-E, after purification by HPLC (Silica gel normal phase column and hexane/ EtOAc 20%) afforded ergosterol 1 (30 mg) and ergosterol peroxide 2 (80 mg).These compounds were identified by comparing its physical constants and spectral data with those reported in the literature 
RESULTS AND DISCUSSION
Analysis of the 1 HNMR and 13 CNMR spectra of the compounds 1, 2 and 3 email: aurelio@uchile.cl and the comparison with the literature 5, 6, 7 data, indicated that these compounds have an ergostane-type side chain with a 22E,24R-configuration. In general, fungi only produces sterols with the 24β configuration (24α-methyl group), indicating aphylogenetic significance of the configuration at C-24 5 . This is consistent with the assignment of the side chain configuration at C-24 for compounds 1, 2 and 3, by 1 HNMR and 13 CNMR spectroscopy. The assignments of the proton signals (H-26 and H-27) and the carbon signals (C-26 and C-27) were made according to literature values 8 . Compounds 1 and 2 were identified as ergosterol and ergosterol peroxide by comparing its physical constants and spectral data with those reported in the literature 4 (See Figure 1) . Ergosterol is frequently found in fungi extracts, because is part of the cytoplasmic membrane of this organism. Similarly, ergosterol peroxide is a common natural product which has been obtained from a variety of lichens 9 , fungi 10 , sponges and marine organisms 11 . It was reported that ergosterol peroxide inhibited the growth of cancer cells, showed a potent inhibition on lipid peroxidation and exhibited higher antioxidant activity CNMR spectra, compound 3 was identified as ergosta- 4,6,8(14) , 22-tetraen-3-one (See Figure 1) . This compound has been obtained from Lampteromyces japonicus 13 and from a luminous bacterium 14 and the bioluminescence displayed by this microorganism is related to the presence of this compound. However, it has also been found in no luminous Basidiomycetes mushroom such as Fomes officinalis and Scleroderma polyrhizum 15 , furthermore, it has been isolated from a marine sponge 16 . This is the first time that this compound is isolated from a facultative marine fungus.
Compound 4 was obtained as yellow oil. The IR spectrum showed signals for an unsaturated carbonyl function at 1650, 1380 cm -1 . The MS spectrum showed a molecular ion at 412, and together with the 
